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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing photonic crystals which makes it possible 
easily to obtain the photonic crystals varying in optical 
characteristics by areas. 

SOLUTION: A base body 21 is formed by laminating 
plural media 6 and 7 havirig different etching 
characteristics and refractive indices on a substrate 3 
and plural hole parts 6a and 6b periodically arrayed on 
the surface of the base body 21 are formed by etching 
or anodic oxidation, etc. The diameters of the hole parts 
6a and 7a are thereafter enlarged by etching. As a 
result, the spurious three-dimensional photonic crystals 
which are periodically arrayed with the media 6 and the 
media 7 in a thickness direction at a section G-G and 
are periodically arrayed with the media 6 and air in a 
thickness direction at a section H-H are obtained. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the photograph 
nick crystal which has arranged periodically two or more media by which refractive indexes differ. 

[0002] 

[Description of the Prior Art] The photograph nick crystal which has arranged periodically two or 
more media by which refractive indexes differ has structure as shown in drawing 12 . Medium 2a 
from which the photograph nick crystal 1 differs in a refractive index at a substrate 3 top, and 2b 
are arranged periodically. Since a lightguide 2 is inserted into the air space and substrate 3 of 
the upper part where a refractive index is small by making larger than the refractive index of a 
substrate 3 the refractive index of the lightguide 2 which consists of medium 2a and 2b, the light 
which carried out incidence to the lightguide 2 is shut up in a lightguide 2, and guides waves. 
[0003] The photograph nick crystal 1 has the property in which the anisotropy of refractive- 
index distribution arises. A different optical property to desired wavelength or the light of the 
polarization direction can be acquired by choosing appropriately the period of grid classes, such 
as medium 2a, such as medium 2a, a refractive index of 2b f a cylinder, and a prism, a 
configuration of 2b, medium 2a, magnitude of 2b, a triangular grid, and a tetragonal lattice, or an 
array. 

[0004] The light of the wavelength lambdal and Iambda2 which carried out incidence from the 
same by this as shown in this drawing can be injected in the different direction. Conversely, the 
light from which the wavelength which carried out incidence from a different direction differs can 
also be injected in the same direction. Moreover, it is also possible to reflect the light of specific 
wavelength. By using such a property, it can use as the splitter of a lightwave signal, a 
multiplexing machine, or a filter. 

[0005] The above-mentioned photograph nick crystal 1 is manufactured by the manufacture 
approach shown in drawing 1 3 . First, as shown in drawing 13 (a), a resist 1 1 is applied to the 
front face of a medium 4 in a resist spreading process. A medium 4 may be formed by membrane 
formation on a substrate 3 (refer to drawing 12 ). Next, as shown in drawing 13 (b), in a 
patterning process, patterning of the resist 1 1 is carried out to a periodic configuration with a 
photolithography technique. 

[0006] Next, as shown in drawing 13 (c), in an etching process, a medium 4 is etched by RIE 
(Reactivelon Etching) etc., and pore 4a is formed. And as shown in drawing 13 (d), a resist 1 1 is 
removed in a resist removal process. If the sectional view at this time is shown in drawing 14 , 
pore 4a is arranged periodically. Therefore, the resist removal process of the resist spreading 
process of drawing 13 (a) - drawing 13 (d) constitutes the pore formation process which forms 
periodic pore 4a. And the photograph nick crystal which has the periodic structure which 
consists of the medium from which a refractive index differs with a medium 4 and the air in pore 
4a is obtained. 

[0007] Moreover, how to form the pore periodically arranged by anodic oxidation or anodization is 
also learned. Drawing 1 5 is drawing showing the pore formation process by anodic oxidation or 
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anodization. The medium 4 which consists of semi-conductors, such as metals, such as 
aluminum and titanium, and silicon, gallium arsenide, indium arsenide, is dipped into the suitable 
electrolytic solution, and if it allots an anode plate and an electrical potential difference is 
impressed, it will be oxidized or degassed. Consequently, as shown in this drawing, pore 4a 
arranged regularly can be obtained. 

[0008] For example, if the medium 4 which consists of the aluminum thin film or aluminum 
substrate formed on a substrate is anodized in the acid electrolytic solutions, such as oxalic 
acid, the porosity alumina layer 5 with which pore 4a which a diameter becomes from the pore 
which are several nm - 100nm of numbers was regularly located in a line in the shape of a 
triangular grid at spacing which is several nm - 100nm of numbers will be formed. Very much, 
pore 4a has good perpendicularity and can obtain the very high pore of an aspect ratio easily by 
anodic oxidation or anodization. 

[0009] The photograph nick crystal which has the periodic structure which consists of the 
medium from which a refractive index differs with a medium 4 and the air in pore 4a by this is 
obtained. Moreover, by controlling applied voltage to the applied voltage in the case of anodic 
oxidation, in order to carry out proportionally [ abbreviation ], spacing of pore 4a can control 
spacing of pore 4a, and can acquire a desired optical property. 
[0010] 

[Problem(s) to be Solved by the Invention] However, according to the manufacture approach of 
the above-mentioned conventional photograph nick crystal, in the thickness direction of a 
medium 4, the period of a medium 4 and the refractive index of air, the configuration of pore 4a, 
a grid class, and an array becomes the same. For this reason, in order to obtain the so-called 
three-dimensions photograph nick crystal which has the periodic structure by the medium of a 
different refractive index also in the thickness direction, for example, it is necessary to create a 
2-dimensional photograph nick crystal by the above-mentioned production process, and to 
create the 2-dimensional photograph nick crystal which changes [ period / a refractive index the 
path of a pore, / of a pore ] with production processes same on it. 

[001 1] Moreover, not only a three-dimensions photograph nick crystal but the 2-dimensional 
photograph nick crystal which has a different optical property in the thickness direction of a 
medium 4 can carry out an operation of injecting the incident light which carries out incidence to 
the location where the thickness directions differ from the same in the different direction, as 
well as the case of a three-dimensions photograph nick crystal when creating such a photograph 
nick crystal, the same process is acquired multiple times of several lines, and there is need. 
[0012] Moreover, in the manufacture approach of the photograph nick crystal which forms pore 
4a by anodic oxidation or anodization, compared with the case where etching is used, there is an 
advantage which can form high pore 4a of an aspect ratio at few processes. However, it is 
difficult to install and create the photograph nick crystal with which adjustable [ of the path of a 
pore or the period of a pore ] could not be carried out in the direction of a field of a medium 4, 
but optical properties differed. 

[0013] Therefore, the periods of a refractive index, the configuration of pore 4a, the magnitude of 
pore 4a, a grid class, or an array etc. differed in the thickness direction or the direction of a field, 
and in order to have created the photograph nick crystal which can acquire two or more optical 
properties, there was a problem to which cost becomes [ a man day ] large highly. 
[0014] This invention aims at offering the manufacture approach of a photograph nick crystal 
that the photograph nick crystal with which optical properties differ in the thickness direction or 
the direction of a field can be obtained easily. 
[0015] 

[Means for Solving the Problem] Invention indicated by claim 1 in order to attain the above- 
mentioned purpose is characterized by having the 1st process which forms the base which 
consists of the matter with which crystal orientation differs either [ at least ] from an etching 
property in the thickness direction, and the 2nd process which forms two or more pores 
periodically arranged to said base. 

[0016] According to this configuration, the laminating of two or more media which have a crystal 
orientation different, for example is carried out on a substrate, a base is formed, and two or more 
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pores periodically arranged by approaches, such as etching processing by anodization, 
anodization, and the photolithography technique and beam processing by the electron beam, are 
formed in the front face of a base. Thereby, directions differ, a pore is formed and the 
photograph nick crystal from which the period of a medium and air differs in the thickness 
direction by the cross section is obtained. 

[0017] Moreover, invention indicated by claim 2 is characterized by forming the matter from 
which a refractive index differs in the thickness direction according to the 1st process in the 
manufacture approach of the photograph nick crystal indicated by claim 1. According to this 
configuration, the laminating of the 2-dimensional photograph nick crystal with which the 2- 
dimensional photograph nick crystal with which the medium of 1 and the air in a pore are 
periodically arranged in the direction of a field, and other media and air are periodically arranged 
in the direction of a field is periodically carried out in the thickness direction, and the photograph 
nick crystal which has two or more optical properties is obtained. 

[0018] Moreover, invention indicated by claim 3 is characterized by making it these refractive 
indexes differ gradually in the thickness direction in the manufacture approach of the photograph 
nick crystal indicated by claim 2. 

[0019] Moreover, invention indicated by claim 4 is characterized by having the 3rd process to 
which the cross-sectional area of said pore is expanded by etching after the 2nd process in the 
manufacture approach of the photograph nick crystal indicated by either claim 1 - claim 3. 
[0020] According to this configuration, the laminating of two or more media which have a 
different etching property, for example is carried out on a substrate, a base is formed, and two or 
more pores periodically arranged on the surface of a base in the 2nd process are formed. If a 
pore is furthermore expanded by etching in the 3rd process, of the difference in an etch rate, the 
paths of the pore of the medium of 1 and other media will differ, and will be formed. 
[0021] Moreover, invention indicated by claim 5 is equipped with the 1st process which forms 
the base which consists of the matter with which physical-properties values differ in the 
thickness direction, and the 2nd process which forms two or more pores which applied the 
electrical potential difference to said base, and were arranged periodically, and is characterized 
by carrying out adjustable [ of the applied voltage ] according to the part of said base. 
[0022] According to this configuration, the laminating of two or more media which have a 
different physical-properties value in the 1st process, for example is carried out on a substrate, 
a base is formed, in the 2nd process, an electrical potential difference is impressed to a base, 
and a pore is formed of anodic oxidation or anodization. And by carrying out adjustable [ of the 
applied voltage ] according to the part of a base, the periods of a pore differ and are formed. 
[0023] Moreover, invention indicated by claim 6 is equipped with the 1st process which forms 
the base which consists of the matter with which physical-properties values differ in the 
thickness direction, and the 2nd process which forms two or more pores which added the field to 
said base from the exterior, and were arranged periodically, and is characterized by carrying out 
adjustable [ of the direction of said field ] so that said pore may incline to the thickness direction 
of said base. 

[0024] According to this configuration, the laminating of two or more media which have a 
different physical-properties value in the 1st process, for example is carried out on a substrate, 
a base is formed, in the 2nd process, an electrical potential difference is impressed to a base, 
and a pore is formed by anodic oxidation or anodization. According to the direction of a field, as 
for the ion accelerated by electric field, a travelling direction inclines to the direction of electric 
field. Thereby, the pore which inclined according to the direction of a field is formed. 
[0025] Moreover, in the manufacture approach of a photograph nick crystal that invention 
indicated by claim 7 was indicated by claim 5 or claim 6, it is characterized by said physical- 
properties value being at least one of a refractive index, crystal orientation, and the etching 
properties. 

[0026] Moreover, invention indicated by claim 8 is characterized by forming the matter from 
which a refractive index differs in the thickness direction according to the 1st process in the 
manufacture approach of the photograph nick crystal indicated by claim 5 or claim 6. 
[0027] Moreover, invention indicated by claim 9 is characterized by making it these refractive 
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indexes differ gradually in the thickness direction in the manufacture approach of the photograph 
nick crystal indicated by claim 8. 

[0028] Moreover, invention indicated by claim 10 is characterized by having the 1st process 
which forms the base which consists of the matter with which physical-properties values differ 
in the direction of a field, and the 2nd process which forms two or more pores periodically 
arranged to said base. 

[0029] According to this configuration, two or more pores periodically arranged by anodization, 
etching processing, etc. are formed by arranging on juxtaposition two or more media which have 
a different physical-properties value in the direction of a field, and forming a base. Thereby, the 
medium of 1 and the air in a pore can obtain the photograph nick crystal which has two or more 
optical properties that the 2-dimensional photograph nick crystal with which the 2-dimensional 
photograph nick crystal with which it is periodically arranged in the direction of a field, and other 
media and air are periodically arranged in the direction of a field was installed in the direction of 
a field. 

[0030] Moreover, in the manufacture approach of a photograph nick crystal that invention 
indicated by claim 11 was indicated by claim 10, it is characterized by said physical-properties 
value being at least one of a refractive index, crystal orientation, and the etching properties. 
[0031] Moreover, invention indicated by claim 12 is characterized by adding a field to a medium 
from the exterior and having the pore formation process which cuts two or more pores 
periodically arranged on the front face of said medium. According to this configuration, an 
electrical potential difference is impressed to a medium and a pore is formed by anodic oxidation 
or anodization, for example. According to the direction of a field, as for the ion accelerated by 
electric field, a travelling direction inclines to the direction of electric field. Thereby, the pore 
which inclined according to the direction of a field is formed. 

[0032] moreover, the electrical potential difference from which invention indicated by claim 13 
differs according to the part of a medium — in addition, it is characterized by having the pore 
formation process which cuts in the front face of said medium two or more pores arranged 
periodically. According to this configuration, the substrate in which the medium was formed is 
dipped into a predetermined solution, and anodic oxidation or anodization is performed by 
arranging a substrate on an anode plate and impressing an electrical potential difference. 
Thereby, a base is oxidized or degassed from a front face, and the pore allotted periodically is 
formed in a base. At this time, the electrical potential difference which changes with parts of a 
medium is impressed, and adjustable [ of the period of a pore ] is carried out. 
[0033] Moreover, invention indicated by claim 14 is characterized by forming said medium on the 
substrate which consists of electrical resistance materials in the manufacture approach of the 
photograph nick crystal indicated by claim 13. According to this configuration, according to the 
distance from the impressing point of an electrical potential difference, a voltage drop is carried 
out by resistance of a substrate, and adjustable [ of the electrical potential difference impressed 
to a medium ] is carried out. 

[0034] Moreover, invention indicated by claim 15 is characterized by forming said medium on the 
substrate formed with different resistance for every field in the manufacture approach of the 
photograph nick crystal indicated by claim 13. According to this configuration, the electrical 
potential difference impressed to a substrate carries out a voltage drop by resistance of a 
substrate, and adjustable [ of the electrical potential difference impressed to a medium for every 
field ] is carried out. 

[0035] Moreover, invention indicated by claim 16 is characterized by performing said pore 
formation process by anodic oxidation or anodization in the manufacture approach of the 
photograph nick crystal indicated by either claim 12 - claim 13. 
[0036] 

[Embodiment of the Invention] The operation gestalt of this invention is explained with reference 
to a drawing below. About the same part as drawing 12 of the conventional example - drawing 15 
of explanation, the same sign is attached for convenience. Drawing 1 is the sectional view 
showing the manufacture approach of the photograph nick crystal of the 1st operation gestalt. 
As shown in drawing 1 (a), the laminating of the media 6 and 7 by which etching properties differ 
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on a substrate 3 is periodically carried out in the thickness direction, and the base 21 which 
consists of multilayers is formed. 

[0037] Media 6 and 7 can be formed by sputtering, vacuum evaporations or CVD, may carry out 
a laminating using a different ingredient, and may dope other ingredients during membrane 
formation of a desired ingredient. Next, as shown in drawing 1 3 mentioned above, in a pore 
formation process, patterning of the resist 1 1 is carried out to a request configuration with a 
photolithography technique, and it etches by RIE etc. 

[0038] Thereby, as shown in drawing 1 (b), the pores 6a and 7a which are cut in the thickness 
direction of a base 21 and which were arranged periodically can be obtained. Consequently, the 
laminating of the photograph nick crystal which consists of a medium 6 and the air in pore 6a, 
and a medium 7 and the photograph nick crystal which consists of the air in pore 7a is carried 
out. Next, the path of Pores 6a and 7a can be made large by being immersed in a predetermined 
etching reagent in a pore expansion process. Since it has the etching property that media 6 and 
7 differ, at this time, as shown in drawing 1 (c), Pores 6a and 7a can be made into a different 
path. 

[0039] Thereby, when the refractive indexes of media 6 and 7 differ, at cross-section G-G, 
media 6 and 7 are periodically arranged in the thickness direction, and the photograph nick 
crystal which has the periodic structure of false three dimensions where a medium 6 and air 
were periodically allotted in the thickness direction can be obtained by cross-section H-H. 
[0040] Moreover, since the pores 6a and 7a of a path which is different even if the refractive 
index of media 6 and 7 was the same are formed, in drawing 1 (c), an optical property which is 
different according to the incidence location of incident light like arrow heads X1 and X2 is 
acquired. 

[0041] Therefore, as shown in this drawing, the photograph nick crystal which multilayered the 
2-dimensional photograph nick crystal which has an optical property which is different according 
to the incidence location of incident light like arrow heads X1 and X2, and the photograph nick 
crystal of three dimensions can be created by low cost with 1 time of a pore formation process. 
Moreover, as shown in above-mentioned drawing 1 5 , even if anodic oxidation or anodization 
performs a pore formation process, it can acquire the same effectiveness. 
[0042] Next, drawing 2 (a) and (b) are the perspective views and sectional views showing the 
manufacture approach of the photograph nick crystal of the 2nd operation gestalt. Pore 22a is 
formed by the pore formation process using the anodic oxidation and anodization which show 
this operation gestalt to etching or drawing 15 shown in the base 22 which has refractive— index 
distribution in the thickness direction (the inside of drawing, the vertical direction) at above- 
mentioned drawing 13 . 

[0043] The base 22 which has refractive-index distribution can dope other matter during 
membrane formation of a desired ingredient, and can create it by carrying out adjustable [ of the 
amount of doping ] gradually. Moreover, the matter which dopes may be changed gradually and 
the ingredient which forms membranes may be changed gradually. 

[0044] Thus, the photograph nick crystal 1 obtained can create the photograph nick crystal 
which has an optical property which is different according to the incidence location of incident 
light like arrow heads X1 and X2 by low cost with 1 time of a pore formation process. Moreover, 
the path of pore 22a can be made large by being immersed in a predetermined etching reagent in 
a pore expansion process like the 1st operation gestalt. If a base 22 has distribution of an 
etching property in the thickness direction at this time, as shown in drawing 3 , pore 22a can be 
made into a different path in the thickness direction. 

[0045] The photograph nick crystal which has a further different optical property according to 
the incidence location of the thickness direction of incident light by this can be obtained. 
Moreover, like the 1st operation gestalt, if etching properties differ even if the refractive index of 
a base 22 is the same as that of the thickness direction, adjustable [ of the aperture ] can be 
carried out in the thickness direction according to a pore expansion process, and a different 
optical property according to an incidence location can be acquired. 

[0046] Next, drawing 4 is the top view showing the manufacture approach of the photograph nick 
crystal of the 3rd operation gestalt. As this operation gestalt is shown in drawing 4 (a), the media 
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6 and 7 by which refractive indexes differ are installed in the direction of a field (direction 
parallel to space), and the base 23 is formed. And as shown in drawing 4 (b), Pores 6a and 7a are 
formed in a base 23 by the pore formation process using the anodic oxidation and anodization 
which are shown in etching shown in above-mentioned drawing 13 , or drawing 15 . 
[0047] The base 23 put side by side in the direction of a field can create the media 6 and 7 by 
which refractive indexes differ by the following approaches. First, a medium 6 is formed by 
sputtering etc. Next, patterning of the field of a medium 7 is carried out by the photolithography, 
and it is etched. Next, a medium 7 is formed and the field of a medium 6 is etched by the 
thickness of a medium 7. 

[0048] According to this operation gestalt, the 2-dimensional photograph nick crystal with which 
the 2-dimensional photograph nick crystal with which the air and the medium 6 in pore 6a were 
arranged periodically, and the air and the medium 7 in pore 7a were arranged periodically is 
arranged on the location where it differs within the same field. The photograph nick crystal which 
has an optical property which is different by this according to the incidence location of the 
incident light which carries out incidence in the location where it differs within the same side can 
be created by low cost with 1 time of a pore formation process. 

[0049] Moreover, the photograph nick crystal of drawing 4 (b) can make large the path of Pores 
6a and 7a by being immersed in a predetermined etching reagent in a pore expansion process. If 
it has the etching property that media 6 and 7 differ, at this time, as shown in drawing 4 (c), 
Pores 6a and 7a can be made into a different path. 

[0050] By this, when etching performs a pore formation process, adjustable [ of the path of 
Pores 6a and 7a ] can be carried out by patterning, but when anodic oxidation or anodization 
performs, it can carry out adjustable [ of the path of Pores 6a and 7a ] according to a pore 
expansion process. Therefore, the photograph nick crystal which has a further different optical 
property according to the incidence location of the direction of a field of incident light can be 
obtained. 

[0051] Moreover, like the 1st and 2nd operation gestalt, the media 6 and 7 of a base 23 may 
have a the same refractive index, even when etching properties differed and anodic oxidation or 
anodization performs a pore formation process, adjustable [ of the aperture ] can be carried out 
in the same field according to a pore expansion process, and an optical property which is 
different to the incident light which carries out incidence in the incidence location where the 
directions of a field differ can be acquired. 

[0052] Moreover, as shown in drawing 1 1 , the waveguide by the medium 7 can be constituted by 
arranging a medium 7 on a L character mold, and forming a base 25. Therefore, at a Prior art, 
waveguide without the loss crooked in the impossible acute angle can be created by low cost. 
[0053] Next, the 4th operation gestalt is explained. In case a desired medium is formed on a 
substrate by sputtering, vacuum evaporationo, or CVD, a substrate 3 is made to incline, among 
drawing, as shown in drawing 5 (a), if a medium 8 is formed from the upper part, the direction of 
crystallographic-axis 8b will incline to a substrate 3, and a medium 8 will be formed. If a pore is 
formed in this medium 8 by etching, anodic oxidation, etc., as shown in drawing 5 (b), pore 8a is 
formed according to crystallographic-axis 8b, and pore 8a inclines to a substrate 3. 
[0054] The 4th operation gestalt using this property is shown in drawing 6 and drawing 7 . 
Drawing 6 (a), (b), and (c) are sectional views respectively parallel to the Ath page of drawing 7 , 
the Bth page, and C side. With this operation gestalt, the laminating of the media 9p, 9q, 9r, and 
9s by which the directions of crystallographic-axis 9b differ is carried out, and the base 24 is 
formed. 

[0055] Media 9p, 9q, 9r, and 9s are in the condition made to incline so that the point p in drawing 
6 (c), Point q, Point r, and Point s may be separated from space to the upper part, and are 
formed in the direction of crystallographic-axis 9b different, respectively by forming membranes 
from the upper part distant from space. 

[0056] And pore 9a is formed by the pore formation process using the anodic oxidation and 
anodization which are shown in etching shown in a base 24 at above-mentioned drawing 13 , or 
drawing 15 . Since pore 9a is formed according to crystallographic-axis 9b at this time, it 
becomes spiral as shown in drawing 7 . 
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[0057] Each class which consists of the media 9p-9s by which the laminating was carried out 
forms the periodic structure of the direction of a field where the refractive index of a medium, 
the path of a pore, the period of a pore, etc. are the same. In the thickness direction of a base 
24, it becomes the periodic structure where Media 9p-9s were periodically arranged as the air in 
pore 9a, every four layers. Therefore, the photograph nick crystal of three dimensions can be 
created by low cost with 1 time of a pore formation process. In addition, pore 9a can be formed 
more for the inclination direction of a base 24 in the shape of [ smoother ] a spiral fragmentation 
or by making it change continuously and forming membranes. 

[0058] Moreover, the photograph nick crystal which has a more complicated optical property can 
be obtained by carrying out the laminating of the medium by which the directions of a 
crystallographic axis differ, and forming it as bases 21-23 of the 1st - the 3rd operation gestalt 
which are shown in above-mentioned drawing 1 - drawing 4 . 

[0059] Next, the 5th operation gestalt is explained. Drawing 8 (a) is drawing showing the 
condition of having formed pore 1 0a with the pore formation process using the anodic oxidation 
or anodization which forms the media 10, such as aluminum, by membrane formation etc. on a 
substrate 3, and is shown in above-mentioned drawing 15 . At this time, the field is added to the 
medium 10 from the exterior. 

[0060] If the enlarged drawing of pore 10a is shown in drawing 8 (b), in anodizing, for example, an 
electrical potential difference is impressed to a substrate 3, and electric field E act on the 
oxygen ion 16 in the electrolytic solution. Thereby, the oxygen ion 16 investigates pore 10a in 
the direction of electric field E, and forms oxide 10b, such as a porosity alumina, in it. 
Furthermore, to the oxygen ion 16, electromagnetic force F works among drawing by adding a 
field in the direction perpendicular to space at a longitudinal direction. Thereby, the oxygen ion 
16 inclines and runs to the front face of a medium 10, and pore 10a inclines and it is formed. 
[0061] Therefore, it can perform forming a spiral pore like the 4th operation gestalt shown in 
above-mentioned drawing 7 by carrying out adjustable [ of the direction of the field applied to a 
medium 10 in the case of anodic oxidation or anodization ]. Consequently, the photograph nick 
crystal of three dimensions can be created by low cost with 1 time of a pore formation process. 
[0062] Moreover, in case a pore is formed for the bases 21-24 of the 1st - the 4th operation 
gestalt which are shown in above-mentioned drawing 1 - drawing 7 by anodic oxidation or 
anodization, the photograph nick crystal which has a more complicated optical property can be 
obtained by applying a field to bases 21-24. 

[0063] Next, drawing 9 is drawing showing the 6th operation gestalt. On a substrate 3, the media 
10, such as aluminum, are formed of membrane formation etc., and the power source 13 which 
impresses the electrical potential difference of a substrate 3 in the case of anodic oxidation or 
anodization is connected to the edge of a substrate 3. A substrate 3 consists of electrical 
resistance materials, such as carbon and an iron nickel alloy, and has different resistance 
according to the distance from the impressing point Q of the electrical potential difference by 
the power source 1 3. 

[0064] For this reason, if the anodic oxidation or anodization which impresses an electrical 
potential difference to a substrate 3, and is shown in above-mentioned drawing 1 5 is performed, 
an electrical potential difference with it will be impressed from the impressing point Q in a near 
location. [ a small voltage drop and ] [ high to a medium 10 ] In a location distant from the 
impressing point Q, an electrical potential difference with it is impressed. [ a large voltage drop 
and ] [ low to a medium 10 ] 

[0065] The period P of pore 1 0a has so small that it goes to an arrow-head D 2-way in order to 
carry out proportionally [ abbreviation ] at the electrical potential difference impressed the 
period P of pore 10a, and the period P of pore 10a becomes large, so that it goes in the arrow- 
head D1 direction. Therefore, by forming a substrate 3 with the electrical resistance materials 
which have desired resistance, the period P of pore 10a can obtain the period of the request 
which changed gradually, and can obtain the photograph nick crystal which has a complicated 
optical property. 

[0066] Moreover, in case a pore is formed for the bases 21-24 of the 1st - the 4th operation 
gestalt which are shown in above-mentioned drawing 1 - drawing 7 by anodic oxidation or 
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anodization, the photograph nick crystal which has a more complicated optical property can be 
obtained by forming a substrate 3 from the electrical resistance materials which have 
predetermined resistance. 

[0067] Next, drawing 10 (a) and (b) are the side elevations and top views showing the 7th 
operation gestalt. The top face of the conductive substrate 3 is divided into fields R1-R5 by the 
insulator 14 of Si02 grade. The substrate layer 12 which consists of electrical resistance 
materials on a substrate 3 is formed in each fields R1-R5, and the media 10, such as aluminum, 
are formed of membrane formation etc. on the substrate layer 12. A power source 13 is 
connected to a substrate 3, and the anodic oxidation or anodization shown in above-mentioned 
drawing 15 is performed by impressing an electrical potential difference to a medium 10. 
[0068] The substrate layer 12 of each fields R1-R5 is formed so that resistance may differ, and 
a different electrical potential difference is impressed to the medium 10 of each fields R1-R5 by 
the voltage drop by the substrate layer 12. in order that the period P of pore 10a may carry out 
proportionally [ abbreviation ] at the electrical potential difference impressed — each field R1- 
pore 10a of a different period for every R5 is formed. The substrate layer 12 of each fields R1- 
R5 may carry out adjustable [ of the resistance ] with the thickness of electrical resistance 
materials, as shown in this drawing, and it may form different electrical resistance materials. 
[0069] Thereby, with the 6th operation gestalt shown in above-mentioned drawing 9 , it can 
carry out adjustable [ of the period of pore 10a ] from the impressing point Q for every field of a 
desired configuration to adjustable [ of the period P of a pore ] being carried out to concentric 
circular. Therefore, the photograph nick crystal which has a different optical property according 
to a different incidence location in the direction of a field of two or more incident light can be 
obtained. 

[0070] Moreover, the photograph nick crystal which has a more complicated optical property can 
be obtained by forming the substrate layer which was divided between a substrate 3 and bases 
21-24 in the bases 21-24 of the 1st - the 4th operation gestalt which are shown in above- 
mentioned drawing 1 - drawing 7 when forming a pore by anodic oxidation or anodization and 
which has predetermined resistance for every field. 
[0071] 

[Effect of the Invention] According to invention of claim 1, by cutting two or more pores 
arranged periodically, a path differs on the front face of the base with which crystal orientation 
differs from an etching property in the thickness direction from a direction, and a pore is formed 
in it. The photograph nick crystal which has a different optical property according to the 
incidence location of incident light by this can be created by low cost with 1 time of a pore 
formation process. 

[0072] Moreover, since the matter with which refractive indexes differ is formed in the thickness 
direction according to invention of claim 2 and claim 3 The 2-dimensionai photograph nick 
crystal with which the medium of 1 and the air in a pore are periodically arranged in the direction 
of a field, The laminating of the 2-dimensional photograph nick crystal periodically arranged in 
the direction of a field is periodically carried out in the thickness direction, and other media and 
air can create the photograph nick crystal which has two or more optjcal properties by low cost 
with 1 time of a pore formation process. 

[0073] Moreover, since the cross-sectional area of a pore is expanded by etching according to 
invention of claim 4, if the pore formed in two or more media which have a different etching 
property is expanded by etching, it will be formed so that the path of the pore of the medium of 
1 may differ from the path of the pore of other media by the difference in an etch rate. 
Therefore, the photograph nick crystal which has a different optical property in the thickness 
directions, such as a three-dimensions photograph nick crystal, can be obtained easily. 
[0074] Moreover, according to invention of claim 5, adjustable [ of the period of a pore ] is 
carried out by carrying out adjustable [ of the applied voltage ] according to the part of a base, 
and forming a pore. Therefore, the period of the request from which the period of a pore changed 
gradually is obtained,* and the photograph nick crystal which has a complicated optical property 
can be created by low cost with 1 time of a pore formation process. 

[0075] Moreover, according to invention of claim 6, the pore which inclined in order that 
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electromagnetic force might work to oxygen ion etc. is formed by forming a pore, applying a field 
from the exterior. Therefore, it can perform forming a spiral pore by carrying out adjustable [ of 
the direction of a field ]. Consequently, the photograph nick crystal of three dimensions can be 
created by low cost with 1 time of a pore formation process. 

[0076] Moreover, according to invention of claim 7 - claim 9, since a base has a different 
refractive index in the thickness direction, crystal orientation, and an etching property, it can 
create a more complicated photograph nick crystal. 

[0077] Moreover, according to invention of claim 10 and claim 11, by cutting two or more pores 
arranged periodically, a path differs on the front face of the base with which physical-properties 
values, such as a refractive index, differ in the direction of a field from a direction, and a pore is 
formed in it. The photograph nick crystal which has an optical property which is different by this 
according to the incident light which carries out incidence in the location where it differs within 
the same side can be created by low cost with 1 time of a pore formation process. 
[0078] Moreover, according to invention of claim 12, the pore which inclined in order that 
electromagnetic force might work to oxygen ion etc. is formed by forming a pore, applying a field 
from the exterior. Therefore, it can perform forming a spiral pore by carrying out adjustable [ of 
the direction of a field ]. Consequently, the photograph nick crystal of three dimensions can be 
created by low cost with 1 time of a pore formation process. 

[0079] Moreover, according to invention of claim 13, adjustable [ of the period of a pore ] is 
carried out by carrying out adjustable [ of the applied voltage ] according to the part of a base, 
and forming a pore. Therefore, the period of the request from which the period of a pore changed 
gradually is obtained, and the photograph nick crystal which has a complicated optical property 
can be created by low cost with 1 time of a pore formation process. 

[0080] Moreover, according to invention of claim 14, by using electrical resistance materials for a 
substrate and performing anodic oxidation or anodization, adjustable [ of the electrical potential 
difference impressed to a medium ] can be carried out, and it can carry out adjustable [ of the 
period of a pore ] easily. 

[0081] Moreover, according to invention of claim 15, it can carry out adjustable [ of the period of 
a pore ] easily by establishing the substrate of having resistance to a medium for every field, and 
performing anodic oxidation or anodization. Moreover, the pore of a desired period can be formed 
for every field. 

[0082] Moreover, according to invention of claim 16, it can carry out adjustable [ of the direction 
or period of a pore ] easily by performing anodic oxidation or anodization and forming a pore. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the photograph nick crystal characterized by having the 
1st process which forms the base which consists of the matter with which crystal orientation 
differs either [ at least ] from an etching property in the thickness direction, and the 2nd 
process which forms two or more pores periodically arranged to said base. 
[Claim 2] The manufacture approach of the photograph nick crystal according to claim 1 
characterized by forming the matter with which refractive indexes differ in the thickness 
direction according to the 1st process. 

[Claim 3] The manufacture approach of the photograph nick crystal according to claim 2 
characterized by making it these refractive indexes differ gradually in the thickness direction. 
[Claim 4] The manufacture approach of the photograph nick crystal according to claim 1 to 3 
characterized by having the 3rd process to which the cross-sectional area of said pore is 
expanded by etching after the 2nd process. 

[Claim 5] The manufacture approach of the photograph nick crystal characterized by having had 
the 1st process which forms the base which consists of the matter with which physical- 
properties values differ in the thickness direction, and the 2nd process which forms two or more 
pores which applied the electrical potential difference to said base, and were arranged 
periodically, and carrying out adjustable [ of the applied voltage ] according to the part of said 
base. 

[Claim 6] The manufacture approach of the photograph nick crystal characterized by carrying 
out adjustable [ of the direction of said field ] so that it may have the 1st process which forms 
the base which consists of the matter with which physical-properties values differ in the 
thickness direction, and the 2nd process which forms two or more pores which added the field to 
said base from the exterior, and were arranged periodically and said pore may incline to the 
thickness direction of said base. 

[Claim 7] Said physical-properties value is the manufacture approach of the photograph nick 
crystal according to claim 5 or 6 characterized by being at least one of a refractive index, crystal 
orientation, and the etching properties. 

[Claim 8] The manufacture approach of the photograph nick crystal according to claim 5 or 6 
characterized by forming the matter with which refractive indexes differ in the thickness 
direction according to the 1st process. 

[Claim 9] The manufacture approach of the photograph nick crystal according to claim 8 
characterized by making it these refractive indexes differ gradually in the thickness direction. 
[Claim 10] The manufacture approach of the photograph nick crystal by which it is having-1st 
process [ which forms the base which consists of the matter with which physical-properties 
values differ in the direction of a field ], and 2nd process which forms two or more pores 
periodically arranged to said base characterized. 

[Claim 11] Said physical-properties value is the manufacture approach of the photograph nick 
crystal according to claim 10 characterized by being at least one of a refractive index, crystal 
orientation, and the etching properties. 

[Claim 12] The manufacture approach of the photograph nick crystal characterized by adding a 
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field to a medium from the exterior and having the pore formation process which cuts two or 
more pores periodically arranged on the front face of said medium. 

[Claim 13] a different electrical potential difference according to the part of a medium — in 
addition, the manufacture approach of the photograph nick crystal characterized by having the 
pore formation process which cuts in the front face of said medium two or more pores arranged 
periodically. 

[Claim 14] The manufacture approach of the photograph nick crystal according to claim 13 
characterized by forming said medium on the substrate which consists of electrical resistance 
materials. 

[Claim 15] The manufacture approach of the photograph nick crystal according to claim 13 
characterized by forming said medium on the substrate formed with different resistance for 
every field. 

[Claim 16] Claim 12 characterized by performing said pore formation process by anodic oxidation 
or anodization - claim 15 are, and it rubs, and is the manufacture approach of a photograph nick 
crystal given in **. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the manufacture approach of the photograph nick 
crystal of the 1st operation gestalt of this invention. 

[Drawing 2] It is drawing showing the pore formation process of the photograph nick crystal of 
the 2nd operation gestalt of this invention. 

[Drawing 3] It is the sectional view showing the pore expansion process of the photograph nick 
crystal of the 2nd operation gestalt of this invention. 

[Drawing 4] It is the sectional view showing the manufacture approach of the photograph nick 
crystal of the 3rd operation gestalt of this invention. 

[Drawing 5] It is the sectional view showing the manufacture approach of the photograph nick 
crystal of the 4th operation gestalt of this invention. 

[Drawing 6] It is the sectional view showing the manufacture approach of the photograph nick 
crystal of the 4th operation gestalt of this invention. 

[Drawing 7] It is the perspective view showing the manufacture approach of the photograph nick 
crystal of the 4th operation gestalt of this invention. 

[Drawing 8] It is the sectional view showing the manufacture approach of the photograph nick 
crystal of the 5th operation gestalt of this invention. 

[Drawing 9] It is the sectional view showing the manufacture approach of the photograph nick 
crystal of the 6th operation gestalt of this invention. 

[Drawing 10] It is drawing showing the manufacture approach of the photograph nick crystal of 
the 7th operation gestalt of this invention. 

[Drawing 1 1] It is drawing showing other photograph nick crystals formed by the manufacture 
approach of the photograph nick crystal of the 3rd operation gestalt of this invention. 
[Drawing 12] It is the perspective view showing the conventional photograph nick crystal. 
[Drawing 1 3] It is the perspective view showing the manufacture approach of the conventional 
photograph nick crystal. 

[Drawing 14] It is the sectional view showing the conventional photograph nick crystal. 
[Drawing 1 51 It is the perspective view showing other manufacture approaches of the 
conventional photograph nick crystal. 
[Description of Notations] 

1 Photograph Nick Crystal 

2 Lightguide 

3 Substrate 

4, 6-10 Medium 

5 Porosity Alumina Layer 

11 Resist 

12 Substrate Layer 

1 3 Power Source 

14 Insulator 

1 6 Oxygen Ion 
21-24 Base 
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*«fai{yti>s. c©«B£K:<fc^i. ctx.«. jawtc 

est mi?{c<fc»)ft]iisnfcw^>(imi?©^rrfij(cjc; 
Driitf*iPi*i«lf^{c*fLTffli4T-5. ctitcj: 

[0032] stein** i 3(cia^§n/c^w«. mm 
<Dumc&cxmt£Z>mEEZ:mz.r. HSta«tf©«®(c 

*TiCt««lilft(,>4. C©«fi£(c<tSi. M0t 
%»SRbfc*«=&9f5e©S?K*CC«8lb. S1££|S§@(c 

ffibr^K^rEnfln-r -s c i (c <t o raeiwb* /cttpgsfb 

c©bs. «aKo«Matcj:»)iiisc*«E*a«ioLr?L 

[0033] sfc§g*3i 1 4 tciaigsnfc^^«. 
^l 3CciaifiSnfc7* hi-; *&||©S¥i£;frj£tc*si,> 

«r^F»i C©«fi£{CJ:Si. «H©EnttL*> 

e>©ffi«ccifeDrs«©ajn;(c«t-,-c^EKTL/. <«K 

[0034] s/cis*^ i stciaissnfc^tt^ m^t 
113 cctaiss M7*^ 7 f ^©Mit^stcfci^ 

i(c0(SL3tCi*«F»iUri,»4. C©*tfig«:j:2, 
i . S«(CEfflJl S ti SmE*^f «fi©«tn«: J: -, X 
TL. ^StciiS(cEnttlSh4§EE*!pJ^3*aS. 
[003 5] £fc!it#JS 1 etcettStiftiAWS. 

3ii 2— awasi 3©i»-rn*»«:iaiEsn/c7* hx-^ 

{b^ /•clJSgg^k^tC «t 0 fr 5 C i SrftSi LTI,^. 
[003 6] 



(5) 



&m^xmttz>. sttBj<DOgfi±. se*0<i©0i 2-0 
1 5 tm— osnftico^xitm— <on^mvx^i,. 
miwmi mmjtm<D7 * v - » ^isn©^^^ 

-TBiEST?**. 01(a) tc*rr<i:5fc. ««3±Ct 

So 

KiDl/^H 1 ^M^K^-x^L. RI 

[003 8] cnKJrO. SI (b) tc^-r^sfc. « 
#2 KDJl^*r6l(CQnS:2tiS^»ifl<J{CE5tJ$tifc?La5 
6 a. 7 a^fi-SCi *sr-^€.„ -e-©4£:3l. 8®6 £?l 
SP6 &?i<D%m t tti>hf&2>-7 * ^SSH-i:. 8®7 

£?L^7 aftyD^Su&^fiSS?*- b ~ •? ?&H,ttmm 20 
2tiS„ ycec, ?l^t£Ai^fc^Tj?r5e©x^>y 
®(CSjSTSCi{C«J:«3?Lg|56 a. 7 a<Dg£E< f£ 
C<t*5r#S. C©8$. $«6. ltfm ! UZ>x.y3-yV 
»tt«:*tti,^©-C. 01(c) (CTjVriStc. ?L8P 
6a. 7 a£P&SgtC-r£C£rts-C£So 

[0 039] cntCiO. JSM6. 7©/I#r*#M&S 
»rSG-G-C«. 8W6. ifimfrfimcm 
RBKKffi^n. KffiH-Hrtt&®6££M£*W<&# 

2>7*h~-jf&ikZ»Z>C£&X-$Z>. 30 

[0040] s/c. mme. 7 vumm-hmbxib-ox 

kflfto;fc(I©?L3B6 a. 7a*if«tl5/i:J!). 01 
(c) fCfc^r. *EPX1. X2©J:5(CA*-f:ft©AS* 

[oo4i]fi£o-c. i^s^-rj:^^. *epxi. x 

- f HX7C©7 i>*§JI£ 1 iHl^JLSP 

fc. ?LSP)fMlfltt. mi£<DM 1 5 Ccm-T J: 5KP1@K 40 
wxzz. 

[0042] -X(cm2 (a ) , ( b ) BS2HfiBE© 

*#?ii£:Wr&Sffc2 2 K:. iWai©0 1 3 Kmfi ? ?■ 

mZfSOMlcX. *9?LSP2 2 a*5ff^$tiS. 
[0043] ®$r$#*S£Wr S»{*2 2 tt. b»tS<D« 
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[0 04 4] C©J:^tCUSe>tl57* V-v5>m& 
1 «5^EPX 1 . X 2 ©<fc 5 tcAJW5£©AW&EK:fc.CT 
S^cS^^tt^rWrS 7 * h v vm^*: 1 @©?l 

/c. ^l^JSJB^-tigfiKc. ?LSIJ*£AX^tc*s^r8fr^ 
©x?^>^i$tcairr£c £«:<£■?. ?LSP2 2a©£ 
*&<?Z>Ct1fiX*Z>. C©B3. Sffc2 2 *W#:frfa 

(c. ?LSU2 2 a *J1^(Sj«:^j: ^atc-r Set 
[0045] cntcj:«3. A#bfc©J?#:fria)©A*Kig 

m& 2 2 ttmfrjjfaicmvrm&m cx-$> otii^y 

bT^U AStegKlDDT^S^^tt^^cb 

[0046] ^AtC. 04 ttJ&3§«gJf^©:7 * h x v >? 
*SS©»iS*i4*^-r^Pffi0t , &.5. *SIJfef^«04 

( a ) {CtftT «fc ^ (c. 2 3 (JeJr^OM'SS^ 
6. 7#ffi2r|3j («EE(CWJ5:^|SJ) K^issnrff^ 

snrt^s. -ebr. 04 (b) tc^f <£ -5 tc. Huas© 
0i3{c^^-if^>^$ fc«0 1 5 Kink-? mmmtp 

a. 7a«3ti?,„ 

[0047] JS5f*©^JS Z>mm 6 . 7 5r®^|6lK«^ 
Ltcmfr 2 3 ««T© «fc ^ tz-fimx-tt-tiL-? ZtttfTZ 

^XK. mmKomm^y * f y ^wicto^^- 

[004 8] Izm&BmiC J:S £ . ?LSP6 a (*3©Sgm<b 
ilia 6 £ As^WWtcga?^ inic-'Xjl? *Y-v zmik 
t . ?LSP 7 a |*j©£» £!«S7i *^Wfl<jK:i2?iJ S titc 

$nri,>5. cn«ci»). i^— ^^©^segtcAW 

TSAW^WA^ffigtOSDT^J&STt^^^WT 
57*hr.7 ^fe B ^^ 1 @©?LSBJ!5fi£:DfIK: <fc 0 i£=ix 

[0 04 9] */c. 04 (b) OV* b-y i'SSStt. 

Ksm^TMic^xmmos. ? ^> ^jgtcaa-rs c 

£tc«fcO?LSP6 a. 7a©I*)A<1-?,Ci#tt5. 
C©B*. «S»6. 7*^J&Sxy^>^14?:*TS 
£. 04 (c) iCrn-T «fc-5«C. ?LSP6a. 7a4^W 

[0050] ctiKi ») . wswzmjM** -j ?->y{c 

«t»3tf^»^tt>'^-->^K:«fcor?LSP6 a. 7 a© 



C6) 



tl^tcte^-Cfc. fl.SPS£^aig(C<fc-5r?LSP6 a. 7 a 

[oo5i] sfc. an. m2mffi&mtmmiz. m# 

2 3©5lf6. 7ttS*fm*^D-r*orfeJ:< . x-y 

H-BrttraJSEU ffi#fi©gftSA»<ftg«:A!*hrS w 
[0052] 03 1 1 (C^fJ^tC, &§I7£L:? 

[0053] -xtc* mimmtmic^xismrz. * 

<Dmm*i&m-?z>f%ic. 05 (a) fc^r^cc. s« 
3*<igS4s-t±. m<p. ±JtfrhMm8zi$mTz>t. m 20 

ft 8 «*£H«8 b(D?jfa1)mffi.3tCttUrMmL-CBl3. 

gP^SST-Si. ^5 (b) (C^T<fcO«:. ?LSI58a3!»5 
ifeSS48 b{CI&DTff*fi£3ft. 7Ltf8atf£&3tettO 

[0054] C©1$R*fOTt,/cf&4f|^«i£S6 . 
17fcSt„ 16 (a) . (b) . (c) IZ^ti^tim 
7 ©ABB, Bffi. CWlcW-tftemMmx-ilbZ. #fOSff* 
SfrCtt. JS^9b©^|Sl^fe^W9p. 9q. 9 
r. 9 s tiiltlft2 4*iM3ntt,)5„ 30 
[0055] IS9P. 9 a. 9r, 9s«, i6 
(c) Ccistt&£p. *r. *s*flES^6±* 

b ©2nsj {c Jim % ft r t, >s . 

[0056]^ It, gf£2 4fc:«. ffii^©S13(C^ 

fx ^>^$/c«s 1 5 K-m-rmwrnt^^mim^ 

m^tcllSmttTMtC «t«5?LgP9 atfflMSftS. £© 
B$. JLSpgaWJSSWgbtCjSDTff^Sn^oo-c. 13 
7fc^T<fc-5K:t3a£t«cfc.S. 40 

[0057] mmztitmma p-9 sa^&ks&ji 

«. 8M©/S0r3s. ?Lg|S©&. ?Lg|5©^«8^*5|aI Dffi^ 
raj©J383$ji£ff$fi£f S„ Sf*2 4©J5^fSl«:{±4@ 
«{C?LSP9 art®^ii!9p-9 s <fc tfsjfflWlflfCgg 

feU* 1 |5I©?LgP^EEXS(C «t <P ffin X h -Cf^-T S C 
£#-C#S. ft. »»2 4©«*4^i ; S:J:0*ffl^t^C^ 

«fc 0 ra6*>&&MfcKJ&fi$-r S C i*ir-# S. 
[00 5 8] B5^©Hl~S4«:7nT01-m3 SO 
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Hi6JI5<S©gf*2 l-23ilT. ISJlM<D£ffl;tfA& 

[0059] *cc. msnmmic-i^xmwr s. m 

8 (a) «. g^SiKT^Sx^A^jegffl 0£fiX 

is^tcj: *) mmux mi&om i 5 «c^-r^®jt*/c« 

7£(^ctra§=*^f0-c£>s„ c©b^ in ottttfl-sB 
a>6®f?a*Jjn;l6ivci,>.S. 

[0 060] ?LSP1 Oa©fi£A0£08 ( b > (C^r 
<!:. 09* «IS&B?fb£fT 9 S«3(C®H*SEn 

mzti-cmmmtHDmm-i 1 6{ctt^j?E*5fiMBf 

4. C4a«:J:0. K^-ff >1 6«m»E©^(SlK:?LS|5 
1 0 a£if3 TtfT. PACTA'S :M*Z)BMbt!l 1 0 b 

iCCfcO. K^-<f >1 6(C«S*. SG^jSKcmiS^ 

f#»<. cnccio. ^*^^->i 6»iiii oom 

3ftS„ 

[0 o 6 l ] m -or. ^ffiMb*fc«pgffi<be£©^{c*i 
©^7{c^r^4jiss^ii5i«(c. mtttonmzB 

^tiCii*it*5. *©&«. =;Xtc©7* hx^ 
1 0©?LSI5^fi£X?itc J;*)i3X h -CfFfiST S 

[ o o 6 2 ] */c. rnmom i ~S7 (c^-r^ 1 

x -y f^?rf#^C i#-C£&„ 
[0063]^(C. i9 tt^6 ^JSBSi?:iK-r0r-* 

«fc»?ff^3n, ^gS!fb$/c«|^»bfiK©^K:S«3© 

z>. 3 >^x v tr)i^&$(Dim.$mfr 
f^>m<o. mw.i 3{c«fcs^E©EnM^Q^6©ffig|{cit; 

[0064] C©/cat). »«3 «:^EE?:E|JflnLrBU3a5© 
S 1 5 {tmffigffil^b * bfiS^tf 5 i - Eiffln 

A* < ««w 1 0 tc<st^BE*iEnJra^ns„ 

[0 065] ?LSP 1 0 a©S)|P(J, EdttI$n«)^JE«: 
BIStbP)-r5.fci6. ^EUD 2 ^T|S]tCtf< @7L§C 1 0 a©JS 
WP*5/h$ < . ^giD 1 ^rffijtctf <H?LSP 1 0 a©Jl#§ 
P*5A*<^^». fiE^r. B»fM©fitSffl5r*r^fitn« 
*4K<toa«3^(Sf ^CifCt-^T. ?LS»10a© 
mp*s^^ «C^b L/cBifM©^*!^*^ C . 



C7) 



u 



[0066] mfj&Dia 1 HH7 iCTjUrfg l 

mmmm<Dm#2 1-24 immmititazfm{\MK. 

mmtZm? *> r? =r h - y Z C t *s-C 1 2> „ 

[0067J3CK. H10 (a) . < b ) ttlg73gSfeJI5 

ffilt. S i 0 2 m(D&m#l 4t<c£*)m®R 1~R 5 (C 
#S93*rct>£ 0 &6gi^Rl~R5K:tt> ««3±(cffi 10 

tstt^*^6X6TiftB 1 2mmztx. rmm 1 2±k 

a. 3 teams 1 3 ft. &w 1 0 icmKz 
tamr* cue**) m^<om 1 5 iCTnr^mitttdt 

[0068] &&mR 1 ~R 5 ©TflfeJl 1 2 tt&ftfltf 
Htt£J:-5(cj|5fi£3ft> Tift® 1 2 (CfcSSEKTKJ: 
or. MiRl-R5©ltl 0(C«^5mBE*SEP 
flD3ft£„ ?LSIU 0 aOmHPtt. EPflOSftS^EteBg 
tbWtZtcib. l~R545«cft£c£Mi8i©?LSP 20 

1 OaWSnS. S«g«R 1 ~R 5©TK6J1 1 2 

[0069] cnccio. t«ai©09(c^-r^6S6Sfe^ 

,«-C«Enttl* Q *> 6 H^tttCAffQ Mftl P # tijgji ft 
StfHCjtfU ^©^©^SCCfLSB 1 0 a©m&£ 

[0070] iiu&©0 1 KlTnTm 1 ~§I4 30 

mmm<Dm&2 i ^2 4^mmm^ttcammimic 
racc^so ^ ftfc^^sfCBifSofifixffi* z rmm 

[007 1 ] 

[ma<D®}%k] mum 1 ornate m^micfe 
mnmte&PiistcmtiLVKSi.* wwr? z> c t k. j: 0 . ?l 

SKiS^fitfA&oTJBttStiS. Cft{c<fc9. A*t 40 
[0072] */ci«*3«2 . 18*313 (DmWIC&Zt, 

omm l n$m<D&n t -hm-fifa tt^jwfttcia^j $ ft s 

(css8W{cffi?ijsftsz:^7c7 * v tte&t-hmfr 
^(cjsffi^tcsjisft. m&DK^mm.tt-s-hv 
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[0 0 7 3 3 *fciS^4cDI%WK:J;.5>i. ?LSi5©»rB 

[0 07 4] S/cl«*]®5©^{cJ:5i. mbOffliL 

•CILSP^Sffi^BM^ft^., fif-^r. 7LSB©S»i*5^A7 
Kg{tUfci^S©J3»!#f#e>ft. ^t^^Wlttt?:* 

•r ^ 7 * h - v t>mfkz 1 @©?LSBBfi£ig(c«fc 9 isn 

X h -C^fiS-T 2. C i *i-C# h. 
[0 07 5] Sfcif^6©^{C<fc2,<t. ^SB^6fi8 
^^Wr?LSI5^fi£-r-5CiK:J:i3. mm^^^mte 

-r s c <t i f©^s, h>Xtc<d7 *v=-yt> 

[0076] £tcm&m7--m&m9<D§miic<i;2>t. 

[0 0 7 7] Sfcififc^l 0. I»*^l l©^BJKJ;-5 
gp«S^|S]*Wd:->rJBfig$ftS„ Cfttcj:*). I^— 

w^tt^wr a y*Y=-- y tft&sfi: 1 @©?LSi5]f5Esn:® 

[007 8] SfeM^qil 2<D^B J g(c<fc^,<b. ^35*>6 
[0 07 9] Sfcf»*JSl 3<D^mic^?>t. »i*©SU 

{Skied r En/nimjE^^M lx nm&miSiT z> c <t e <fc 
*ic$£<tu tcmmo>mmi>m h ft . sattt^^wittt* 

fT57*hi^. i'MS?: 1 lel©?LSU]fJfiKX^ic<t 0 <S 

[0080] *kn#9i 4<D&wicj:z>t. mmtcm, 
tmftzm^xffimmit&tcicxfamitm&tf s c tic* 
mmteffljasHzmBEz^is-zmmiciLmomm 
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[0081] ztcmmmi bozmit&zt. mmsic 
i&zft *> c t tc j; o . mmiciLSiuDmmz °r^r & c t 

[0 082] Ztcm^mi 6©^K«t-5<!;. (g^ft 

i] 
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mio] ^momimmmfDv *\-~v 
[ia 1 1 ] *$m<om3 m^Bm<oy * h - », zmn, 

[012] S£3fe©7 * Y - * ?J£S£^Ti4m0-C;& 
[013] Skfc©? * h - » f ^©Mj&^&5rin-r 



i ] *m*<r>m i * h - v zmn, io $m®-e$>z>. 



[02]. *^hj©^2 j|iS^Si©7 * i- - ? **sn 

[0 3 ] *$m<om2 mmm>7 tn&gk 

[04] *^w©^3 mmBm*<Dv 

[05] *mxom 4 mmmm<D ? * h - » »&a 

<D«@#££^T»rffi0-C l <&£ o 



[0 1 4 ] gfcfc©:7 * h ^ ■? i7feS*m-rWfH0-C* 
[015] h-^i&llOffecDSSg^acSr 

svr $54*10-?* s. 

[(TOOK)!] 

3 £« 

4. 6-10 Kit 



[06] 



[07] 4 XiHH) 

[08] *^^<7>m 5 mmmm<D 7*v-v zm§k 
©$?&#&£^-r»ME0-c*s. 

[09] *«H®*6XiroflMD7* 
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